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j  ......»,„  allu  inamwi  iui  prevention  or  surgical  aanesions. 
j)  An  absorbable  fabric  which  effectively  reduces  the  inci- 
snce  of  postoperative  adhesions  when  used  as  a  physical 
jrrier  at  the  operative  site  is  a  warp  knit  fabric  of  oxidized 
generated  cellulose  or  other  bioresorbable  material.  The 
irrier  fabric  is  particularly  characterized  by  having  a  density '  8  to  15  mg/cm*  and  an  open  area  porosity  of  12  to  20  per- mt. 
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F i e l d   of  I n v e n t i o n  

5  T h i s   i n v e n t i o n   r e l a t e s   to   s u r g i c a l   m a t e r i a l s   c o m p r i s i n g  
p a r t i c u l a r   f a b r i c s   of  o x i d i z e d   c e l l u l o s e   or  o t h e r  
b i o r e s o r b a b l e   m a t e r i a l   f o r   u s e   in   p r e v e n t i n g   p o s t  
o p e r a t i v e   i n t r a p e r i t o n e a l   a d h e s i o n s .  

10  B a c k g r o u n d   of  I n v e n t i o n  

P o s t   o p e r a t i v e   i n t r a p e r i t o n e a l   and  p e l v i c   a d h e s i o n s  
r e p r e s e n t   a  m a j o r   p r o b l e m   in  p a t i e n t s   r e c o v e r i n g   f r o m  
a b d o m i n a l   s u r g e r y .   When  o r g a n s   and  t i s s u e s   in  t h e  

15  p e r i t o n e a l   c a v i t y   a r e   s u b j e c t   to   s u r g i c a l   i n c i s i o n   o r  
a b r a s i o n ,   t h e r e   i s   a  t e n d e n c y   f o r   a d h e s i o n s   to  f o r m  
b e t w e e n   t h e   a f f e c t e d   a r e a s   and  n e i g h b o r i n g   t i s s u e .  

In  t h e   c a s e   of  i n t e s t i n a l   s u r g e r y ,   t h e   i n c i d e n c e   o f  
20  a d h e s i o n s   c a u s i n g   i n t e s t i n a l   o b s t r u c t i o n s   has   b e e n  

r e p o r t e d   as  a p p r o x i m a t e l y   f o u r   t i m e s   t h a t   due  t o  
s t r a n g u l a t e d   h e r n i a .   The  p o s t   o p e r a t i v e   f o r m a t i o n   o r  
r e f o r m a t i o n   of  p e l v i c   a d h e s i o n s   i s   r e p o r t e d   to  be  a  m a j o r  
f a c t o r   c o n t r i b u t i n g   to   t h e   r e l a t i v e l y   p o o r   r e s u l t s  

25  o b t a i n e d   in  i n f e r t i l i t y   s u r g e r y .  

V a r i o u s   m e t h o d s   h a v e   b e e n   s u g g e s t e d   f o r   r e d u c i n g   t h e  
i n s t a n c e   of  p e r i t o n e a l   a d h e s i o n s   f o l l o w i n g   s u r g i c a l  
i n t e r v e n t i o n ,   bu t   r e s u l t s   h a v e   n o t   b e e n   e n t i r e l y  

30  f a v o r a b l e .   One  m e t h o d   i n v o l v e s   t h e   a p p l i c a t i o n   o f  
c h e m i c a l   t r e a t i n g   a g e n t s   to   t h e   s i t e   of  t he   s u r g i c a l  
i n c i s i o n   or  a b r a s i o n   in  an  e f f o r t   to   i n h i b i t   t h e  
p h y s i o l o g i c a l   r e s p o n s e   r e s p o n s i b l e   f o r   t h e   f o r m a t i o n   o f  
t h e   f i b r o u s   t i s s u e   w h i c h   c o m p r i s e s   t h e   a d h e s i o n   m a s s .   I n  

35  t h i s   c a t e g o r y   a r e   e n z y m e s   s u c h   as  f i b r i n o l y s i n   and  p a p a s e .  
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p o l y p h l o r e t m p h o s p h a t e .   o x y p h e n b u t a z o n e   .  a  m i x t u r e   o f  

p h e n y l b u t a z o n e   and  p r e d n i s o l o n e ,   p o l y v i n y l p y r r o l i d o n e   a n d  

d e x t r a n .  

5  A  s e c o n d   a p p r o a c h   to  p r e v e n t i n g   t h e   f o r m a t i o n   of  a d h e s i o n s  

is   to  i n s t a l l   a  p h y s i c a l   b a r r i e r   m a t e r i a l   b e t w e e n   t h e   s i t e  

of  t h e   s u r g i c a l   a c t i v i t y   and  t h e   n e i g h b o r i n g   t i s s u e   w h e r e  
a d h e s i o n s   a r e   m o s t   e x p e c t e d   to  o c c u r .   In  t h i s   c a t e g o r y  

a r e   s i l i c o n e   s h e e t s   s u c h   as  S i l a s t i c * ,   a  m e d i c a l   g r a d e  
10  s i l i c o n e   e l a s t o m e r   a v a i l a b l e   f rom  Dow  C o r n i n g .   G e l f i l m * .  

an  a b s o r b a b l e   g e l a t i n   f i l m   a v a i l a b l e   f r o m   U p j o h n ,   a n d  

S u r g i c e l * .   a  k n i t   f a b r i c   of  o x i d i z e d   r e g e n e r a t e d   c e l l u l o s e  

a v a i l a b l e   f r o m   J o h n s o n   &  J o h n s o n   P r o d u c t s .   I n c .  

15  The  r e s u l t s   o b t a i n e d   w i t h   t h e   p r i o r   a r t   m a t e r i a l s   a n d  

m e t h o d s   h a v e   v a r i e d   a c c o r d i n g   to  d i f f e r e n t   i n v e s t i g a t o r s .  

In  t h e   c a s e   of  o x i d i z e d   c e l l u l o s e ,   f o r   e x a m p l e ,   v e r y   g o o d  
r e s u l t s   w e r e   r e p o r t e d   by  L a r s s e n .   A c t a   C h i r   S c a n d   144:   p p .  
3 7 5 - 3 7 8   ( 1 9 7 8 )   and  R a f t e r y .   Br .   J .   S u r g .   V o l .   67  pp.   5 7 - 5 8  

20  ( 1 9 8 0 ) :   n e g a t i v e   r e s u l t s   w e r e   o b t a i n e d   by  S c h r o d e r .   A c t a  

C h i r   S c a n d   148  pp.   5 9 5 - 5 9 6   ( 1 9 8 2 ) ,   Y e m i n i .   i n t .   J .   F e r t i l  

29  pp.   1 9 4 - 1 9 6   ( 1 9 8 4 )   and  S o u l e s .   Am.  J .   O b s t e t   &  G y n .  
V o l .   143  pp.   8 2 9 - 8 3 4   ( 1 9 8 2 ) ;   and  m i x e d   r e s u l t s   w e r e  
o b t a i n e d   by  N i s h i m u r a .   J p n .   J .   S u r g .   v o l .   13  pp .   1 5 9 - 1 6 3  

25  ( 1 9 8 3 ) .  

The  p r e s e n t   i n v e n t i o n   c o n c e r n s   an  i m p r o v e d ,   b a r r i e r   t y p e  
m a t e r i a l   f o r   p r e v e n t i n g   p o s t o p e r a t i v e   a d h e s i o n s   w h i c h  

c o m p r i s e s   a  f a b r i c   of  o x i d i z e d   r e g e n e r a t e d   c e l l u l o s e   (ORC) 
30  h a v i n g   a  u n i q u e   c o n s t r u c t i o n   w h i c h   i s   s p e c i f i c a l l y  

d e s i g n e d   f o r   t h i s   a p p l i c a t i o n .   C u r r e n t   f a b r i c s   of  ORC  a r e  
p r i m a r i l y   i n t e n d e d   f o r   u s e   as  a b s o r b a b l e   h e m o s t a t i c  

m a t e r i a l s   and  f u n c t i o n   w e l l   in  t h i s   c a p a c i t y .   We  h a v e  

d i s c o v e r e d   t h a t   t h e   e f f i c a c y   of  ORC  in  p r e v e n t i n g  

35  p e r i t o n e a l   a d h e s i o n s   i6  a f f e c t e d   by  f a b r i c   c o n s t r u c t i o n .  
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and  t h e   f a b r i c s   i n t e n d e d   f o r   u s e   in  h e m o s t a s i s   a r e   n o t  
o p t i m u m   f o r   u s e   as  an  a d h e s i o n   b a r r i e r .  

I t   i s   a c c o r d i n g l y   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  
5  p r o v i d e   an  i m p r o v e d   a d h e s i o n   b a r r i e r   m a t e r i a l .   I t   i s   a  

f u r t h e r   o b j e c t   to   p r o v i d e   an  i m p r o v e d   a d h e s i o n   b a r r i e r  
f a b r i c   c o m p r i s e d   of  o x i d i z e d   and  r e g e n e r a t e d   c e l l u l o s e .  
I t   i s   a  y e t   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e   a  
k n i t   f a b r i c   of  ORC  h a v i n g   a  s p e c i f i c   c o n s t r u c t i o n   w h i c h   i s  

10  p a r t i c u l a r l y   e f f e c t i v e   as  an  a d h e s i o n   b a r r i e r .   T h e s e   a n d  
o t h e r   o b j e c t i v e s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  a p p a r e n t  
f r o m   t h e   e n s u i n g   d e s c r i p t i o n   and  c l a i m s .  

Summary   of  I n v e n t i o n  

1 5  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a d h e s i o n   b a r r i e r  
c o m p r i s i n g   a  f a b r i c   of  o x i d i z e d   r e g e n e r a t e d   c e l l u l o s e  
c h a r a c t e r i z e d   by  h a v i n g   a  p o r o s i t y   as  d e f i n e d   by  open  a r e a  
of  12  to   20  p e r c e n t   and  a  d e n s i t y   of  f r o m   a b o u t   8  to  15  2 20  mg/cm  .  A  t y p i c a l   f a b r i c   i s   p r e p a r e d   f r o m   60  d e n i e r .   18 
f i l a m e n t   b r i g h t   r a y o n   y a r n   k n i t t e d   on  a  32  g a u g e   2  b a r  
w a r p   k n i t t i n g   m a c h i n e .   The  k n i t   f a b r i c   i s   o x i d i z e d   u s i n g  
c o n v e n t i o n a l   p r o c e d u r e s   as  d e s c r i b e d   f o r   e x a m p l e   in  USP 
3 . 3 6 4 . 2 0 0 ,   t h e   t e a c h i n g s   of  w h i c h   a r e   s p e c i f i c a l l y  

25  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

ORC  f a b r i c s   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n   h a v e   d e m o n s t r a t e d   s u p e r i o r   p e r f o r m a n c e   i n  
r e d u c i n g   t h e   i n c i d e n c e   of  p o s t o p e r a t i v e   a d h e s i o n   f o r m a t i o n  

30  when   c o m p a r e d   to   f a b r i c s   of  ORC  h e r e t o f o r e   a v a i l a b l e .  

D e s c r i p t i o n   of  P r e f e r r e d   E m b o d i m p n t g  

The  i m p r o v e d   a d h e s i o n   b a r r i e r   f a b r i c s   of  t h e   p r e s e n t  
35  i n v e n t i o n   a r e   p r e f e r a b l y   warp   k n i t   t r i c o t   f a b r i c s  
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c h a r a c t e r i z e d   by  t h e i r   k n i t   c o n s t r u c t i o n   and  t h e   r e s u l t i n g  

f a b r i c   d e n s i t y   and  p o r o s i t y .   In  t h e   e x a m p l e s   w h i c h  

f o l l o w ,   t h e   f a b r i c   was  p r o d u c e d   f rom  c o n t i n u o u s   f i l a m e n t  

60  d e n i e r .   18  f i l a m e n t   b r i g h t   r a y o n   y a r n   on  a  32  g a u g e  

5  warp   k n i t t i n g   m a c h i n e .   The  p o r o s i t y   was  d e t e r m i n e d  

v i s u a l l y   as  p e r c e n t   o p e n   a r e a   u s i n g   a  l i g h t   m i c r o s c o p e   i n  

c o n j u n c t i o n   w i t h   an  i m a g e   a n a l y z e r .  

The  e f f i c a c y   of  v a r i o u s   b a r r i e r   f a b r i c s   of  t h e   p r e s e n t  

10  i n v e n t i o n   as  c o m p a r e d   to  c o m m e r c i a l l y   a v a i l a b l e   S u r g i c e l *  

ORC  a b s o r b a b l e   h e m o s t a t i c   m a t e r i a l   was  d e t e r m i n e d   by  t h e  

u t e r i n e   h o r n   m o d e l   u s i n g   f e m a l e   New  Z e a l a n d   w h i t e   r a b b i t s  

w e i g h i n g   2 . 0   t o   3 .5   kg .   A f t e r   a c c l i m a t i n g   f o r   two  w e e k s ,  

t h e   a n i m a l s   w e r e   f a s t e d   o v e r n i g h t   p r i o r   to   s u r g e r y .   U s i n g  

15  s t e r i l e   s u r g i c a l   t e c h n i q u e s ,   t h e   a n i m a l s   w e r e   a n e s t h e t i z e d  

and  a  l a p a r o t o m y   p e r f o r m e d   t h r o u g h   a  l o w e r   m i d l i n e  

i n c i s i o n .   The  u t e r i n e   h o r n s   w e r e   i d e n t i f i e d   and  t h e  

s e r o s a l   s u r f a c e s   of  e a c h   h o r n   a b r a d e d   w i t h   a  s c a l p e l   1  c m .  

f r o m   t h e   b i f u r c a t i o n   f o r   a  d i s t a n c e   of  5  cm.  The  t i s s u e s  

20  w e r e   a b r a d e d   u n t i l   p u n c t a t e   h e m o r r h a g e   and  e n g o r g e m e n t   o f  

t h e   b l o o d   v e s s e l s   o c c u r r e d .  

A  p i e c e   of  b a r r i e r   f a b r i c   3 .5   X  7 . 6   cm  was  p l a c e d   a r o u n d  

e a c h   u t e r i n e   h o r n   to   c o m p l e t e l y   c o v e r   t h e   a r e a   of  s e r o s a l  

25  a b r a s i o n ,   and  t h e n   m o i s t e n e d   w i t h   s t e r i l e   s a l i n e .   I n  

c o n t r o l   a n i m a l s ,   t h e   a r e a s   of  a b r a s i o n   w e r e   w a s h e d   w i t h  

s a l i n e   b u t   o t h e r w i s e   l e f t   u n t r e a t e d .   The  i n c i s i o n   w a s  

c l o s e d   and  a n i m a l s   a l l o w e d   to  r e c o v e r   p o s t o p e r a t i v e l y .  

30  A f t e r   14  d a y s ,   t h e   a n i m a l s   w e r e   s a c r i f i c e d   and  e x a m i n e d  

f o r   a d h e s i o n s   in  c o n t a c t   w i t h   t h e   s c r a p e d   u t e r i n e   h o r n .  

The  e x t e n t   of  a d h e s i o n   was  g r a d e d   on  t h e   f o l l o w i n g  

n u m e r i c a l   s c a l e .  
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o  -  No  a d h e s i o n  

1 . 0   -  A d h e s i o n s   o v e r   25 \   of  a r e a  

2 . 0   -  A d h e s i o n s   o v e r   501  of  a r e a  

3 . 0   -  A d h e s i o n s   o v e r   e n t i r e   a r e a  

The  s e v e r i t y   of  t h e   a d h e s i o n s   w e r e   g r a d e d   on  t h e   f o l l o w i n g  
n u m e r i c a l   s c a l e :  

0  -  E a s i l y   s e p a r a b l e  
0 . 5   -  R e s i s t a n t   to  s e p a r a t i o n  

1 . 0   -  D i s s e c t i o n   r e q u i r e d  

A  c o m p o s i t e   s c o r e   c o m p u t e d   as  t h e   sum  of  t h e   i n d i v i d u a l  

s c o r e s   f o r   e x t e n t   and  s e v e r i t y   of  a d h e s i o n   was  r e c o r d e d  
f o r   e a c h   u t e r i n e   h o r n ,   t h e   s c o r e   h a v i n g   a  p o s s i b l e  
n u m e r i c a l   r a n g e   of  f rom  0  to  4 .  
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The  a d h e s i o n   r e s u l t s   o b t a i n e d   in  t he   a n i m a l   s t u d i e s   w i t h  

f o u r   t e s t   f a b r i c s   h a v i n g   t h e   i n d i c a t e d   p h y s i c a l   p r o p e r t i e s  
and  two  c o n t r o l s   w e r e   as  f o l l o w s :  

5  P h y s i c a l   P r o p e r t i e s   T e s t   F a b r i c   C o n t r o l s  

T - l   T-2  T-3  T-4  A  B 

d e n s i t y   ( d ) .  
mg/cm2  1 1 . 6   8 .1   1 1 . 5   1 0 . 6   6 .8   N / A  

p o r o s i t y   ( p ) .   \  1 6 . 5   1 9 . 5   1 8 . 9   1 7 . 1   3 5 . 0   N / A  
0  p / d   r a t i o   1 .4   2 .4   1 .6   1 .6   5 .1   N / A  

A n i m a l   S t u d i e s   T e s t   F a b r i c   C o n t r o l s  

T - l   T-2  T-3  T-4  A  B 

3  3  3  4  6 .0   6 . 0  
5  A d h e s i o n   S c o r e s   2 . 5   1 .0   1 .5   1 .5   3 . 0   2 . 0  

3 . 0   0  0  1 .0   3 . 0   3 . 5  

0  0  1 .0   0 . 2 5   4 . 0   1 . 0  

0  1  0 .5   0 .5   4 . 0   2 . 0  

0  0  1 .5   0 . 2 5   4 . 0   0  
0  0  0 .5   0 .5   0  4 . 0   2 . 0  

0 .5   3 .0   3 . 5  

0 . 5   3 .0   3 . 5  

2 . 0   4 . 0  

1 .5   4 . 0  
5  2 .5   4 . 0  

3 .0   4 . 0  

Avg.  Adh.   S c o r e   0 . 9   0 .4   0 .8   0 .6   3 .2   2 . 8  

C o n t r o l   A  e m p l o y e d   S u r g i c e l *   a b s o r b a b l e   h e m o s t a t i c   m a t e r i a l ,  

a  k n i t   f a b r i c   p r o d u c e d   f r o m   150  d e n i e r .   90  f i l a m e n t   b r i g h t  

r a y o n   y a r n   on  a  c i r c u l a r   k n i t t i n g   m a c h i n e .   C o n t r o l   B  r e f e r s  

to  t h e   a n i m a l s   h a v i n g   no  a p p l i e d   b a r r i e r   f a b r i c .  

As  i n d i c a t e d   by  t h e   a b o v e   a d h e s i o n   s c o r e   d a t a ,   t h e r e   was  n o  

s i g n i f i c a n t   d i f f e r e n c e   b e t w e e n   C o n t r o l   A  u s i n g   S u r g i c e l *  
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f a b r i c   and   C o n t r o l   B  u s i n g   no  p h y s i c a l   b a r r i e r .   T h i s  
c o n f i r m s   t h e   r e s u l t s   r e p o r t e d   in  t h e   l i t e r a t u r e   by  m o s t  
i n v e s t i g a t o r s .   The  t e s t   f a b r i c s   of  t h e   p r e s e n t   i n v e n t i o n ,  
h o w e v e r ,   show  a  c l e a r   and  s i g n i f i c a n t   a d v a n t a g e   o v e r  

5  C o n t r o l s   A  and  B.  W h i l e   t h e   t e s t   f a b r i c s   g e n e r a l l y   had  o n e  
or  two  i n d i v i d u a l   s c o r e s   of  1 . 5   or  h i g h e r ,   s u c h   v a r i a b i l i t y  
i s   n o r m a l   in  a  t e s t   of  t h i s   Kind   w h e r e   p h y s i o l o g i c a l   f a c t o r s  
may  v a r y   f r o m   a n i m a l   to  a n i m a l ,   and  o n l y   t h e   a v e r a g e  
a d h e s i o n   s c o r e   b a s e d   on  a t   l e a s t   s i x   i n d i v i d u a l   s c o r e s   i s  

LO  s i g n i f i c a n t .   In  t h e   c a s e   of  t h e   t e s t   m a t e r i a l s ,   a l l   had  a n  
a v e r a g e   a d h e s i o n   s c o r e   of  l e s s   t h a n   1 . 0 .   i n d i c a t i n g   a  
s i g n i f i c a n t   r e d u c t i o n   in  b o t h   t h e   a r e a   and  s e v e r i t y   o f  
a d h e s i o n s   o c c u r r i n g   w i t h   t h e   u s e   of  t h i s   m a t e r i a l .  

.5  The  p o r o s i t y   of  t h e   f a b r i c ,   as  i n d i c a t e d   by  t h e   a m o u n t   o f  
o p e n   a r e a   and  t h e   f a b r i c   d e n s i t y   a p p e a r   to   be  c r i t i c a l  
p a r a m e t e r s   in  d e f i n i n g   ORC  K n i t   f a b r i c s   w h i c h   p e r f o r m  
e f f e c t i v e l y   to   p r e v e n t   or  r e d u c e   p o s t   o p e r a t i v e   a d h e s i o n s .  
The  r e l a t i o n s h i p   b e t w e e n   d e n s i t y   (d)   and  p o r o s i t y   (p)  a s  

0  i n d i c a t e d   by  t h e   n u m e r i c a l   r a t i o   of  p / d   a l s o   a p p e a r s   to  be  a 
f a c t o r .   T h r e e   a d d i t i o n a l   f a b r i c s   p r e p a r e d   by  t r i c o t  
K n i t t i n g   t h e   same  y a r n   as  a b o v e   to   a  h i g h e r   or  l o w e r  
p o r o s i t y   a n d / o r   d e n s i t y   t h a n   s p e c i f i e d   f o r   t h e   f a b r i c s   o f  
t h e   p r e s e n t   i n v e n t i o n   p r o d u c e d   s i g n i f i c a n t l y   h i g h e r   a d h e s i o n  

5  s c o r e s ,   as   shown  by  t h e   f o l l o w i n g   d a t a .  

t c - z   T C - 8  
d e n s i t y ,   mg/cm  17.   9  1 4 . 6   8 . 7  
p o r o s i t y .   %  9 . 6   1 3 , 2   2 5 . 6  

0  p / d   r a t i o   0 . 5   0 . 9   2 . 9  
Avg.   A d h e s i o n   S c o r e   1 . 8   2 . 1   2 . 5  

n««_  w i b u i i i g   to  oe  Douna  oy  t n e o r y .   an  ORC  f a b r i c   i s  
b e l i e v e d   to   a f f e c t   a d h e s i o n   f o r m a t i o n   by  a  p r o c e s s   w h e r e i n  

35  t h e   t r a n s f o r m a t i o n   of  t h e   ORC  f a b r i c   i n t o   a  g e l a t i n o u s   m a s s  
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e f f e c t i v e l y   c o a t s   and  p r o t e c t s   t ne   i n j u r e d   m e a .   *   ̂ »»°° 

been   n o t e d   in  t h e   l i t e r a t u r e ,   h o w e v e r .   ( N i s h i m u r a .   s u p r a )  

t h a t   ORC  p r o v i d e s   an  e f f e c t i v e   n i d u s   f o r   c l o t   f o r m a t i o n ,   a n d  

t h a t   w h e r e   p o s t   and  i n t r a o p e r a t i v e   ooze   p r o d u c e   f i b r i n   c l o t s  

5  in  t h e   ORC.  d e n s e   a d h e s i o n s   w e r e   f o u n d .   T h u s ,   a  s p e c i f i c  

f u n c t i o n   of  t h e   ORC  f a b r i c   c o n s t r u c t i o n   may  be  to   r e d u c e   t h e  

f o r m a t i o n   of  f i b r i n   c l o t s ,   or  p r o v i d e   a  g e l a t i n o u s   c o a t i n g  

w h i c h   i s   l e s s   s u b j e c t   to   t h e   a t t a c h m e n t   of  f i b r i n   b a n d s ,   a n d  

t h e r e b y   o b t a i n   a  c o n s e q u e n t   r e d u c t i o n   in  a d h e s i o n   f o r m a t i o n .  

0 

R e g a r d l e s s   of  t h e   e x a c t   m e c h a n i s m   by  w h i c h   t h e   f a b r i c s   o f  

t h e   p r e s e n t   i n v e n t i o n   o b t a i n   t h e i r   s u p e r i o r   p e r f o r m a n c e   i n  

r e d u c i n g   p o s t o p e r a t i v e   a d h e s i o n s ,   t he   e f f e c t i v e   v a l u e s   f o r  

t h e   d e n s i t y   and  p o r o s i t y   of  t h e   ORC  f a b r i c s   a r e   b e l i e v e d   t o  

.5  be  in  t h e   f o l l o w i n g   r a n g e s :  

2 
d e n s i t y .   8 . 0   -  15  mg/cm  .  p r e f e r a b l y  

2 
9 . 0   -  13  m g / c m  

p o r o s i t y .   12  -  20*  o p e n   a r e a ,   a n d  

20  p r e f e r a b l y   15  -  1 9 \  

n u m e r i c a l   r a t i o   of  p o r o s i t y   to  d e n s i t y .   1 . 0   or  g r e a t e r .  

The  f a b r i c s   of  t h e   p r e s e n t   i n v e n t i o n   a r e   p r e f e r a b l y   w a r p  

k n i t   n o t   o n l y   to   o b t a i n   t h e   e f f e c t i v e   v a l u e s   of  d e n s i t y  

25  and  p o r o s i t y ,   b u t   a l s o   to  p r o v i d e   good  h a n d l i n g   p r o p e r t i e s  

as  d e s i r e d   f o r   a d h e s i o n   b a r r i e r s .   W h i l e   w a r p   k n i t   f a b r i c s  

c l e a r l y   p r o v i d e   t h e   d e s i r e d   c o m b i n a t i o n   of  p r o p e r t i e s   f o r  

an  e f f e c t i v e   a d h e s i o n   b a r r i e r ,   e q u i v a l e n t   f a b r i c s   of  o t h e r  

c o n s t r u c t i o n s   s u c h   as  n o n w o v e n   m a t e r i a l s   may  be  u s e d   a n d  

30  a r e   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .   T h e  

c r i t i c a l   h a n d l i n g   p r o p e r t y   is   one  of  s o f t n e s s   a n d  

c o n f o r m a b i l i t y   w h i c h   a l l o w s   a  f a b r i c   of  t h e   p r o p e r   d e n s i t y  

and  p o r o s i t y   to  c o n f o r m   to  t h e   s u r f a c e   of  t h e   i n j u r e d  

t i s s u e .   T h u s ,   in  t h e   c a s e   of  t h e   wa rp   k n i t   ORC  f a b r i c   o f  

35  t h e   j w r e s e n t   i n v e n t i o n ,   t h e   g e l a t i n o u s   mass   f o r m e d   d u r i n g  
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t h e   r e s o r p t i o n   p r o c e s s   i s   b e l i e v e d   to   f o rm  an  i n t i m a t e  
c o a t i n g   o v e r   t h e   i n j u r e d   s u r f a c e   to   more  e f f e c t i v e l y  
p r e v e n t   t h e   f o r m a t i o n   of  a d h e s i o n s .  

5  W h i l e   t h e   f a b r i c s   u s e d   in  t h e   e x a m p l e s   h e r e i n   w e r e   a l l  
d e r i v e d   f r o m   60  d e n i e r .   18  f i l a m e n t   c o n t i n u o u s   f i l a m e n t  
b r i g h t   r a y o n   y a r n ,   t h i s   i s   m e r e l y   a  c o n v e n i e n t   y a r n   f o r  
w a r p   k n i t t i n g   and  t h e   p r e s e n t   i n v e n t i o n   i s   no t   l i m i t e d  
t h e r e b y .   As  w i l l   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t h e   a r t .  

0  s u b s t a n t i a l l y   e q u i v a l e n t   f a b r i c s   w h i c h   w o u l d   be  e x p e c t e d  
to  p r o d u c e   s u b s t a n t i a l l y   e q u i v a l e n t   r e s u l t s   in  a d h e s i o n  
p r e v e n t i o n   c o u l d   be  p r o d u c e d   f r o m   a t   l e a s t   40  to   80  d e n i e r  
y a r n s   h a v i n g   10  to   25  i n d i v i d u a l   f i l a m e n t s .  

5  The  b a r r i e r   f a b r i c s   of  t h e   p r e s e n t   i n v e n t i o n   m a y  
f u r t h e r m o r e   be  c o n s t r u c t e d   of  o t h e r   b i o r e s o r b a b l e  
m a t e r i a l s   w h i c h   h a v e   t h e   same  p h y s i c a l   c h a r a c t e r i s t i c s   a n d  
p r o v i d e   t h e   same  b i o l o g i c a l   e f f e c t   as  o x i d i z e d   r e g e n e r a t e d  
c e l l u l o s e ,   as  f o r   e x a m p l e ,   p r o t e i n a c e o u s   f i b e r s   s u c h   a s  

0  t h o s e   d e r i v e d   f r o m   a l g i n   or  c o l l a g e n .   O t h e r   v a r i a t i o n s   i n  
f a b r i c   c o n s t r u c t i o n   or  c o m p o s i t i o n   w h i c h   do  no t   d e p a r t  
f r o m   t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   a l s o   b e  
a p p a r e n t   to  t h o s e   s k i l l e d   in  t h e   a r t .  
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C l a i m s   : 

A  p o s t o p e r a t i v e   a d h e s i o n   b a r r i e r   c o m p r i s i n g   a  

c o n f o r m a b l e   f a b r i c   c o n s t r u c t e d   of  a  b i o r e s o r b a b l e  

m a t e r i a l ,   s a i d   f a b r i c   b e i n g   c h a r a c t e r i z e d   by  h a v i n g  

a  d e n s i t y   of  8 .0   to   15  mg/cm5  and  a  p o r o s i t y   o f  

12  to   20  p e r c e n t   open   a r e a .  

The  a d h e s i o n   b a r r i e r   of  c l a i m   1  w h e r e i n   s a i d   m a t e r i a l  

i s   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  o x i d i z e d  

r e g e n e r a t e d   c e l l u l o s e   and  p r o t e i n a c e o u s   f i b e r s .  

The  a d h e s i o n   b a r r i e r   of  c l a i m   1  or  2  w h e r e i n   t h e  

n u m e r i c a l   r a t i o   of  s a i d   p o r o s i t y   to   s a i d   d e n s i t y  

is   1 . 0   or  g r e a t e r .  

The  a d h e s i o n   b a r r i e r   of  any  of  t h e   c l a i m s   1  t o  

3  w h e r e i n   s a i d   f a b r i c   has   a  k n i t   or  n o n w o v e n   c o n -  

s t r u c t i o n   . 

The  a d h e s i o n   b a r r i e r   of  c l a i m   4  w h e r e i n   s a i d   f a b r i c  

has   a  wa rp   k n i t   c o n s t r u c t i o n .  

An  a b s o r b a b l e ,   p o s t o p e r a t i v e   a d h e s i o n   b a r r i e r   a c c o r d -  

ing  to   any  of  t he   c l a i m s   1  to  3  c o m p r i s i n g   a  w a r p  
k n i t   f a b r i c   of  o x i d i z e d   r e g e n e r a t e d   c e l l u l o s e ,  

s a i d   f a b r i c   b e i n g   c h a r a c t e r i z e d   by  h a v i n g   a  d e n s i t y  

of  8 . 0   to   15  mg/cm2  and  a  p o r o s i t y   of  12  to   20% 

open   a r e a .  

The  a d h e s i o n   b a r r i e r   of  c l a i m   6  w h e r e i n   s a i d   f a b r i c  

is   d e r i v e d   f rom  c o n t i n u o u s   f i l a m e n t   b r i g h t   r a y o n  

y a r n   h a v i n g   a  t o t a l   d e n i e r   of  f rom  a b o u t   40  t o  

80  and  c o n t a i n i n g   f rom  10  to   25  i n d i v i d u a l   f i l a m e n t s .  

The  a d h e s i o n   b a r r i e r   of  c l a i m   6  w h e r e i n   s a i d   f a b r i c  

is   d e r i v e d   f rom  a  60  d e n i e r ,   18  f i l a m e n t   b r i g h t  

r a y o n   y a r n .  
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9.  The  a d h e s i o n   b a r r i e r   of  c l a i m   6  w h e r e i n   s a i d   f a b r i c  
is   a  t r i c o t   k n i t   f a b r i c .  

10.  An  a b s o r b a b l e ,   p o s t o p e r a t i v e   a d h e s i o n   b a r r i e r  
a c c o r d i n g   to   any  of  t h e   c l a i m s   6  to   8,  c o m p r i s i n g  
a  wa rp   k n i t   t r i c o t   f a b r i c   of  o x i d i z e d   r e g e n e r a t e d  
c e l l u l o s e ,   s a i d   f a b r i c   b e i n g   c h a r a c t e r i z e d   b y  
a  d e n s i t y   of  9  to   13  mg/cm'   and  an  open   a r e a  
p o r o s i t y   of  15  to   19  d e n i e r .  
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